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mm t t&sass 2 mm t com izmm^mm zm-tzzuzmmt-tzm^mim 
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y^m^-v %>z>z.)l-& n-tz m#m i mmo y ? v v * * nm^m 

So 
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& if & Wit L a V x * ^ a > n v h £ «fl|fciB^I L £ *M © 7 n 

tixl/^ h n ;K ^ y t > ^t^t ffiHf 4 if© F E D (field emissi 
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z>±mmMi 5 &iE«&vd tLtffiiii om<d*-s> y^tinsrai* 

il 1 &g?ifi*fii: Lfc^>f^- K*5i«:*U"r^S. T8PS*I 1 l t_h8P«® 
$fiigl^S l 3 M&m-£&£CDT% ffr&n*#<z>*8P#fcUM*#B l 3 ic 

Hm) 2jcHiftianfei»^aD3«*£EvcK:j:oTiiraan, n u ? # m^g 2 *c 

[0 0 0 6] 

EI 2 testis JiSPttfil 5Sr>'T§SlH lMt^vhU^^ 

ftic^j&^tifcv h y ?^i7 7^ hA*;i/^^gic;}5v^ mis (mim 

[0 0 0 7] 

0 3 CaVrj^JC, frf®g«l «^©«®fC>f (V^V$>3 I 

TO) , (SnO) , mitmm (ZnO) fciffr&fc.5jM=il/***« 

^it2©±(CfM3R, G, Btf^fifStlTV^. 
ZK&^IC, Cl;ft£-tt©#®&tfM®*«l 0, U±I^4I:^T^ 
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TW*iii i tfj^gstiT^ti^asgpfcj&y mbgp^ itfisiti o±<z)2ia 
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[0 0 14] 

m t mmmmftm t <d m iz ±m x « ^mft & e> & -5 * sr^-ra^*:*:*! 
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5 £;£l,T;J3'j> /Uli 1 6 tfm*(D±%mffi 1 5lCg^$*lTV^„ 
[0 0 2 2] 

fTS&Ki o ©MBIi l o KD-iaicte, T§PSi^MbT^5«M 

1^OTI«^-1 8#;jg& T afefg.£;tx T v^ 0 «t5:©^2^g|5*m^l 9 tt, 
MI«1 0 OftlCfctfSA^mMl 6C0#^r#{C^$tl^o|g l^P^^ 
^•l 8tc?&oTMiS:£*iTv^ 0 3|l&t>lg2^|5^3^1 8, 1 9te, MM 

mmi o o©-3a*^[^-^f«iic#sLTv%^ 0 ^i>s.^2^gp^^i s 

[0 0 2 3] 

igstc^t- zoic, mz^m^m^i 9«, ±mmmi sic^m^^^a^ 
*^i i ^4 >mzT%vmmi lrafcT^ic^^tiux, y^mmi 

[0 0 2 4] 

mm&ummi 7 a, 17 bi:tisij©^3jfi»tt«»jRi 7 c*^we>4xTv>s 
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<D'pt£< £&-B<Dmmuftzno £?KW&LxMmzftT^z> 0 .tot, t 
mnmi i ±izm^mmmm^nr^m^m^m 1 2, sm^s i 3&t>*_tgPM 

f2|feOTlIl 7 b_ttc?GoT#^LTJM£4xTv^o A*m*il 6 ttir 
1 o tcg-r s r ilfc < , 1 IftJfttttilMt 17ai:$2 ttftttfitfffit 1 7 
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3*lTV^#, A*«^l 6 ©TtCte+#J?V*m 1 7 a««KW& 
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l JttltttfitflMK l 7aJCJ:y, «36»CkS**€:^«ai 6 ic^a.fcn3HN!l 
[0 0 2 7] 

l±C r/C u/C r ~ jSfcS&M 

Pt, Au, W, Ru, Ir, Al, Sc, Ti, V, Mn, Fe, C 
o, Ni, Zn, Ga, Y, Zr, Nb, Mo, Tc, Rh, Pd, Ag, Cd 
, Ln, Sn, Ta, Re, Os, Tl, Pb, La, Ce, Pr, Nd, P m 
, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L u & E<D&M& 

[0 0 2 8] 

6 Ttf>!£ 2 j|ft»1t«aiJW;t)ra«tc±SP«S i 5 &Htr «fc e> IT fc&i^o 

«1, «2ftC](ft3)l8tt«SRl7a, 17b, 17c0^^il t 
ifcJiigS i O x (x&M^-itS:^) "e&Stf, L i O x , L i N x , N a O x , K 
O x , RbO x , C s O x , BeO x , MgO x , MgN x , C a O x , C a N x , Sr 
O x , BaO x , ScO x , YO x , YN X , L a O x , L a N x , C e O x , PrO x 
, NdO x , SmO x , EuO x , G d O x , T b O x , DyO x , HoO x , ErO x 
, TmO x , YbO x , LuO x , T i O x , T i N x , Z r O x , Z r N x , H f O y 
, HfN x , ThO x , VO x , VN X , N b O x , N b N x , T a O x , T a N x , C 
rO x , CrN x , MoO x , MoN x , WO x , WN X , MnO x , R e O x , FeO 
x , FeN x , RuO x , O s O x , C o O x , RhO y , I r O x , N i O x , PdO 
x , P t O x , CuO x , CuN x , AgO x , AuO x , ZnO x , C d O x , HgO 
x , BO x , BN X , A 1 O x , A1N X , G a O x , G a N x , InO x , TiO x , 
TiN x , SiN x , GeO x , SnO x , PbO x , PO x , PN X , A s O x , Sb 

o x , seo x , Teo x tei£<D&mmitysxi*±mmtmx* : b&^ 0 

[0 0 2 9] 

$.fc. L i A 1 0 2 , Li 2 Si0 3 , L i 2 T i Og, Na^l^O^, NaF 
e0 2 , Na 4 SiQ 4 , KgSiOg, K 2 T i O3, K 2 W0 4 , Rb 2 CrQ 4 , C 
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S 2 Cr0 4 , MgAl 2 0 4 , MgFe 2 0 4 , MgTiOg, CaTiOg, CaW 
0 4 , CaZrOj, SrFe 12 O ig , S r T i Og, SrZrOg, BaAl 2 0 4 
, BaFe 12 O ig , B a T i Og, YgAljO^, YjFegO^, L a F e Og, 
La 3 Fe 5 0 12 , La 2 Ti 2 O y , CeSn0 4 , C e T i 0 4 , Sm 3 Fe 5 0 12 
, EuFeOg, Eu 3 Fe 5 0 12 , GdFeOg, GdgFejO^, DyFeOj 
, Dy 3 Fe 5 0 12 , HoFeOj, HojFejO^, E r F e Oj, ErjFegO 
12 , Tm 3 Fe 5 0 12 , L u F e O s , L u 3 F e 5 0 12 , NiTiOj, A 1 2 T i 

0 3 , F e T i 0 3> B a Z r Og, LiZr O s , MgZr 0 3 , Hf Ti 0 4 , N 
H 4 V0 3 , AgVO s , LiV0 3 , BaNb 2 O g , NaNbOg, SrNbgOg 

, KTaOj, N a T a 0 3 , SrTagOg, CuCr 2 0 4> Ag 2 Cr0 4> Ba 
Cr0 4 , K 2 Mo0 4 , Na 2 Mo0 4 , NiMo0 4 , BaW0 4 , Na 2 W0 4 , 
SrW0 4 , MnCr 2 0 4 , MnFe 2 0 4> MnTiOj, MnW0 4 , CoFe 2 

0 4 , ZnFe 2 0 4 , FeW0 4 , CoMo0 4 , CoTiOg, CoWC> 4 , NiF 
e 2 0 4 , NiW0 4 , C u F e 2 0 4 , .C uMo 0 4 , CuTiOj, CuW0 4 , A 
g 2 Mo0 4 , Ag 2 W0 4 , ZnAl 2 0 4 , ZnMo0 4 , Z nW0 4 , CdSnO 
3 , C d T i Og, CdMo0 4 , CdW0 4 , N a A 1 Og, MgAl^, Sr 
A 1 2 0 4 , Gd 3 Ga 5 0 12 , I n F e Og, Mgln 2 0 4 , AlgTiOg, Fe 
T i Og, MgTiOg, Na 2 SiOg, C a S i Og, Z r S i 0 4 , KgG e Og 
, Li 2 GeOg, Na 2 GeOg, Bi 2 SngO g , MgSnOg, SrSnOg, 

P b S i Og, PbMo0 4 , P b T i Og, SnOg-SbgOg, CuSeO^, 
N a 2 S e Og, Z n S e Og, K g T e Og, KjTeO^ Na^eOj, Na 2 T 
eO^t'fflMMfti. FeS,. A1 2 S 3 , MgS, Z n S & £©«6ft4& 
, LiF, MgF 2 , SmF 3 4^7>vtt, HgCl, FeCl 2 , CrClg 
&£<Di&1tys> AgBr, CuBr, M n B r 2 & ¥<D$kity>). P b I 2 , Cul 

, Fei/^'ca^tt, x«> s i a i o^r^Eoy±mmitm.itmx^mm 

[0 0 3 0] 

nwmwii Q(Dttmtjs^xa>miz. ai 2 o 3 , si 3 n 4 , BN&£<z>-fe^ 

V V *tzZ1$m^*>ftZ> 0 TBP«M1 1 (DttWIZC v/O u/Cr £Mv>£2>\ 
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<ftiZZ.(DttmzZt£t>Z>i&miZte<. Pt. Au, W, Ru, Ir, Al, Sc 
, Ti, V, Mn, Fe, Co, Ni, Zn, Ga, Y, Zr, Nb, Mo, T 
c, Rh, Pd, Ag, Cd, Ln, Sn, Ta, Re, Os, Tl, Pb, L 
a, Ce, Pr, Nd, Pm, S m, Eu, Gd, Tb, Dy, Ho, Er, T 

m, Yb, l ut^^cD^mm^vKitmM^LK^oyit^m^^^m^^n 

So m^rMmm<D±$mmi 5®WU LTJiP t , Au, W, Ru, Ir^if 
(D±mtf^$i)'V Al, Sc, Ti, V, Cr, Mn, Fe, Co, Ni 
, Cu, Zn, Ga, Y, Zr, Nb, Mo, Tc, Rh, Pd, Ag, Cd, 
Ln, Sn, Ta, Re, Os, Tl, Pb, La, Ce, Pr, Nd, Pm, 
S m, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L u tjMV'* £>tl 

[0 0 3 1 ] 

i^tasi^oi?^^! i zcDtfmt btiir^;^?^^'; ny (a-s 
i) *j>, a-s i<D#yv >>f#y KfcTKii (h) T-muzitfrykmttT^JV? 

TXi/Vziy (a - S i : H) 3 fC S i <D-3*$tm (C) X*m&Lfc7km 
fb7 ; t;i/7 7Xi/'j3>^-;UK (a-SiC:H) #\ Si© 

-BZmm (N) tfilfc^b7 ; E;V7 7^i"j3>t^h7^F (a-S 

i n : h) tez&it&m^mfo^m^ioti, *vm. ry^-^y^^-z/vr^i/ 

[0 0 3 2] 

mmwm 1 3 ommfattmn ix«, sio x £ffli^#\ _tgBfgi, 31 2& 

t>lg 3 *fc*i<[£^ig| 1 7 a, 17 b, 17 cffltf|if0iMif[:iXtti«iftll 

mmi^mi 3(Dmmi^mniiLx^4^^y y\ y^-uy (c 9n ) , 



^3. j^lt, J&VUi, A1 4 C 3 , B 4 C, CaC 2 , Cr 3 C 2 , 
Mo 2 C, MoC, NbC, SiC, T a C, T i C, VC, WgC, WC, Zr 

ct£Z<D&mm.i\:%!)ibmhx*$>z> B -y^-vy cc 2n ) izmmm^tdttfr 
b&vc 60 izttmznzmffimv<ft^xc 32 ~c 260 te ±^;fp 
, o x , N x <Dxizm*t£$:m-? 0 tfc* mmfom 1 somite, sonm^u 
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L<ttl00~1000 nmilT*$^„ 
[0 0 3 3] 

CVD (chemical vapor deposition) l/-if 7 ^ U— */ 3 > 
MBE (molecular beam epitaxy) ^ft>lf-A^7^ 'J>^it% 

[0 0 3 4] 

*JC5l*ffiL»f3!fc*>'fe«l^a$tf»lll*^l 8 ^J&SgP^^Bfe^, x-/^> 
^Ci: UT3P«*§1 1 {CfcTMtS. 

[0 0 3 5] 

01 llcm-TJ:^lc, f^UfcTaiH lMt^MH 2(7)^jS 

o±tc, 7 a sr^m-rs. m i mmft&mm 1 7 ate* »;s 

JS 1 2 tt-©^ fcimg£XttiS*.$ .fc-^J&jSStCJ&S <fce>{c|g^LT% «fcv*. 
[0 0 3 6] 

> tsp«@i 1 Mm^mffim 1 2<z>jKj?©snK:«fcsft±»©/<^««i 6© 

WTi»&l8iL"r$. 

#uc, mi 2tc^t-rj:e){c, x^^>^ic<fc ^.ii^ii 3 

[0 0 3 7] 
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umm nbt mi mm&umm 1 7 a fttHMttff 1 3 _h(c, Tgpm@icE 

§111 7 bfi<fc»J»E^. 
[0 0 3 8] 

^lieWIIl 7 a&tf^3J|ia»tt#®JRl 7 c©<gj:»;!fcv^ m^©^2 
[0 0 3 9] 

tfig'iffl^ti^ut^ts. #±s«mi 5 oxmft&mmibm 1 3©^ 

&mmmt&t>l*:$i2m<DlU*)mLT*&&. a-y hftmcft*. n 
>£Pg||U £ 2 ffittttftff R 1 7btt;U««l 6^|gi^Il 3 © |8f £ R5 

nrr*. $2iiMin 7 b^0^$ti7tgis^©«^#t^Mi 2^e»±»« 
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[0 0 4 0] 

PgH i:t5®««l«!l©^2[5gM (Bl^ifr) t^Silt, 

[0 0 4 1] 

•3|&lSS«©38W«*S:»kV<0iE«JBEJCg|iKUT. 04 ic^if <fc 3 fc, -*f© 
<fcoT, ^ 1 ttfttftSKOffijyit, (^J6^m) lC*fLT, 5 

o 

[0 0 4 2] 
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tc^ti-rti^w^^sr^-rsm^jf 3 r, 3g, 3 b -e©^® 

3R, 3G, 3 B{C^^-§^m©^^gP^e>^^®M^@2^J^ BffeXttH 

# e> & 5 h«*^bb^j srtut^s m^mm^ 77?m* jvmixmmtfm 

[0 0 4 3] 

®T3B*@ : C r /C u /C r , MJS : 5 0 n m/ 1 m/ 1 0 0 n m, 

®¥mft(Dm*&%im s i , bej* : 4 # m , 

(DiWU&ttM : S i O x, Biff : 3 3 0 n m, 
® ±®>mm : P t , il^Onm, 

©AX'M : Cr/Cu/Cr, fig J? : 5 0 n m/ 1 /ti m/ 1 0 0 n m, 

(D I2^P*I3S^ : C r/Cu/C r, BUS : 50nm/l/*m/100n 

m, 

© f 1, f 2, f 3iiffi«: SiOx, If : 3 5 0 nm 
IfiJtttliEflUgft tf® iMIft^Jf ±. tc T © # 2 jjfift ttffiME £ * *i £ IC ift £ f 5 £ 3 
[0 0 4 4] 

& tc , ©T8PM fc £ £ -T £ <&m 2 «fi»te#£lR_L tc m o T ©^ * ttfli £ 
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[0 0 4 5] 

Lfe 0 341$: 1X10 " 7 tor r CDllgtfitf iiiffb, /UMtLfc. A* 
[0 0 4 6] 

©*«jc^*)«T-*f©Tap««i 1 kc^itss^^sis^mh^i 9©*u 
*«ag^-i 9^sr#ii»ufc«iii»0-c^"r<ke»ic» #B«-r*A^««i-6ia« 

[0 0 4 7] 
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[0 0 4 8] 

*)immmm<Dnm-ffiwxm*®>ft¥mm*7x-t 0 02 2 iz^Bftfoxmrn 
*>&zmma>s,wmmmM2 3 a zwmm^mPMmt&z&oiz*? h u 

»<&HMiA*9>f >2 3 b &j££fc£JCj:»J?EfiJ^r<5. o^SC, ±IHHJ6mJ»© 
»@1 4~01 5fcja*SftfcfcH**©XgJCJ:»K ii/U7>f>2 3 btC 
*f LTM7j filtc#* Lt^#* ^^^^ifi^C^ff * J; v IC, H 2 ^g(5 

mftftm&f&mT'teffife^x? m^frmmjjmzT. mm.2 imcDmrnvt i t 

[0 0 4 9] 

&3R*<fe^jcj: uemku mimmmm£<D&&mmzxnytmzm%.-tz>o 
ft. ' ftKBizMi&'t&o z.<DmmM<DmmELmi3krt*Mzi$^T, mmMm 

IE L^A*;MC;}3^T, H2^«^g§r^H^MMT^^LT, IS ft £35 2 3t 
[0 0 5 0] 

tcm i 2 mm<n&m<D&mmz*ti?timmznmfo±izmmi< nt^mn 
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2mm<D^?nfr-*zm&LTtezmmwm<D-mzmtbxmmt<ftt=.mm<D 
% i 1 &tf^2««©«*fifi^r©#^# 

[0 0 5 1 ] 
[01] 

«-?«[ffi^S:SiWrsfc«>©«li»WlMH. 
[0 2] 

Ho 

[03] 
[04] 
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